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(54) LASER BEAM MACHINING DEVICE AND ITS 
CONTROL METHOD 

(57) Abstract 

PROBLEM TO BE SOLVED: To make a machined 
shape of a via hole uniform by using a laser beam of 
pulse oscillation and controlling a pulse laser beam 
output to a constant value for a long term. 

SOLUTION: A device is provided with a laser beam 
oscillator 1 to output a pulse laser beam, a pulse 
laser beam detector 5 to measure a pulse laser 
beam output, a pulse command part 6 to make a 
pulse laser beam output variable by changing a 
pulse width with a conversion table in which 
relations between a pulse width command 201 and 
a pulse laser beam output command 301 are set, a 
correction means 7, 8 to correct a pulse width 
corresponding to the compared result by comparing 
the pulse laser beam output measured by the laser 
beam detector 5 with the set value outputted from 
the pulse command part 6 and a laser beam 
controller 9 to control the laser beam oscillator 1 
so as to output the corrected pulse laser beam. By 
this constitution, the pulse output of the pulse 



laser beam is kept constant as instructed, as a 
result, the hole shape machined to a substrate to be 
machined is kept constant 
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[it** 1 3 >wxv~ f*ftjj~rz u-?5m& 

b. *WxmMtk'WXlb1l1!Mt0MK1:ttlKX 
mf—^Mzi. *)WVX<m^£thZ. bX'tVVXV- 

$m t> ftiiztitzwcmt tm lt *<7)&mz& tx 
mmmsb. mi^vxv-^xminiuz-mi.'th 

mmwvixm^m^ aw § wtss<t «: itts lt 

*ffiEa<^LUi!l«fifc3ESi-4«E#ai:, JIjES 

[It** 3 3 f£tfc*J-ri>W-1f 36*638 
i: , >WX«A n Sr^HgL,r^V^ai^ P n Sr^-TI. 
X'Wxm*33£t& Z b TV V— f fcpJIW- 

XflMl P ntfUtfl 3*U'WX(|A n + A A n &$#>X 
;WXU~f frai^S J; 3 fcltEU-lflHMItlWW 

— ffttUHfc, ^V^BAnSr-ST^LT^V^ai^Pn 

7Asim^xwxv-?iiixz-smtzjwxm3t® 

b. mils-?&ftfflz±<Otfiiiiiititzmi'V\sX]s- 

?nv-mm&'vi'XfzG&ipt 3 ftj]iitvfzwt%.m 
byMLx*0ttmzmtx*ti*tinJwzm p n 

WXH A n + A A n ZlRibX ilf£^&T 

-f)vkim$h b&\zmm^w&&m u^* 
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lit**5 3 ^^W-1ftIB*t*U— muss 
ffi^J 5 tot ffcgffifc Jt$S LT *<oeSWc£ fc WXJg 

mwb. imtwxu-rcmaxtoizfttBX'tttEt. 

mi^tixu-f^vux^-^ta^mtat^ 
-r&uz-BimhJvixntfmb. nKw-imam 

je tx^vx^mmtth b mzmmfemm je 

K-^»**aj^rt-*»*«5 ^ «i 6fBf^w~ ran 
>vvxmk*b>vvx&xm$<nmk*WifeLizmkT 

-7MZi. r )'VUXm*$3e.?& Z.bX'Vl>Xls—*f$, 

ttmLx*<mmzfttx'vux&imE-i-&mm 
nt* WEZixtz>vvx\s-vx^\a.mz , tts\iL't& 
ask***, mm%mimwwxv-*f<r)m)i 
imfcL-m^ mi^)vxmmE-thz\bx\ mi 

mMLK$cmT-7Mz£ *)tVVxm33l1rhC\bX' 

)vvx\£-?vtfi**®frhimb. mifvvxv-^f 
w—?mw%m.b ycm txzrt&mzm txwx 
mzniEti bmzmm%.mt:mE.i£cr>m u««« 
t&setiwEmt* m.ztiti'wx]s-<?xma 

JLmzfmJ.'fhWS.b , BiflB*IIE3SS{i|JfiBA- 
ffl)iE-r-l»ii:T\ MVWXV-? 

ommi-t z b zimbi-& v-^mMm.<mm 
imm i o 3 'wxra n t^asLT^trt'Aai* p 




LT -e<0!S»fcJB tX *tl%tUWVX 0WJ P n 
i$tlh>VVXl&A n + A A n £3c#>Tflr!&&T-7 ")V 
tUStthWEMb* ffiEZIXtz'VVXV— rCWn 

1 1 ] ' WXRA n Sr^LT AV^tB^I P 

■eft* Lfcsa«f— r^^ffl v>r >wx e-? as* 

ft^ A n + A A n *$9hXffi£S8k?- 

[M#g 1 2 ] -wxflmtesaer * £ t tv wx 

»tt£« k it® L T ^ottHtCJE t T wx»** **i 
jE1-4*E3fflli: . ffiiES^AVPX^-^mapi^ 

■f 4 £ fc T, MIE^X U-if as* £ i a « 

mm. 1 3 ] w**&*«£3Sf*-* £ fc x-jvvx 
? fit* &M&b *m ix zntmizm tx^vx^m 
xsttiWEsm t . wjESfufcy wx u-^mani 

J 4 £ 4 U-lf JnX^S<0«I«W 

a. 

[0001] 

W&4. 
[0002] 

«t*»t4fcft<oh*r*-^3Siix«£ii, awryy 
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*-/l4nil£-f4. ^-^ttfcaivyxryBKJ: OiltKt 

Wfc»f4. «iia&«sw>o*-c««t"ct-hj/H 
y ? b tzmt i&wom&twktt «nw 

ic wx f wy-i— y h o-/H- s £ fc 

-rjniiiM2:®i lzm^xmith. mi uzx^ 
x. mu-?m&. 2\iv~ r-b*-ASr2^itr 

ift-A*yt;^*fcJHJW-4Jiaai» (JTf, EOS 

-ifai^^. 1 5ttu— «f<oaj*»^*»4>u- was 

[0003] jjuioi 5 w»s$*utflaw)u— rtnx 

4 . is-?%m 1 36»4>aa«wis*ifci/-i»'t-A i 
oiii, j\-7$.?-2££^x2ftmti. ftmzti 

fz-UOls—ft'-J* 1 0 3<i&aJ3§l 8lzmMZtiX 

i9ioai*s<ifew— fa}*^^ffl3o li^w-r 

^4 0 2 «rjj»tfc«E«3 1 3 1 if ffi^j^ffi 
3 0 1 (Vim®. 3 14 5: P-mM«KSi 9 fc XJi I . U 

-if««iai9ttu-f t ^Mii ^i^-ifas^srfi^-r 

4. ±!S<0^fcJ:- 5 'C^-f i a5^I^M^a!*tc=S:4 

h'-Al 0 2t4JJW)7>f-HK v ^jMfpt»t*3& t 

10 4fcS3ftS*L«. ^<0ft, jRJnXS«4H^Srfe 
o \,zn3tVVX3 fcAltS^4. £ 3 LTMIS 
«4 TSrHglttS ,r Tt'T^-^JPX-r 

4. 4fe. »X«K4{±XYf—^^±(Cieg$ 

i& tT t*T*-^imx-f 4 £ t t\ tfe9nx««4^ftfc 
h*r*-^jni5-HMft4. 

[0004] 

•CU4. «3WWcfc^Tli, ^^-r4l^-1fc7)ai^ 
Sr^ai LT 7 4 - K A -y 9®mz X ->X Vtt) *-J6fc t 
fd&C. EO^PSl 7fcJ:oT^XW— <ffcSaiL 

\^b\^b\^wmhh. 

[000 5] Ltztf^X. zcozmnmii. tJLhcoi 
Ix— if coas^ *SB«fc-jEfc«« LT . t'7*- 




[0006] 

izzomfrmsmnmw— fm.8im.it. wx 
u~ f^ai^-rsw— mrn&t. jvuxu—fmbji 

ssr * z. 1 x-jvi>x u—fftii &wet&'wxitfm 
&wxf&tm> t> as* ztitzw&m. t imixtm 

]/-?mmwt. 'wzis-vxmnxmizKMT? 

[0007];c7)J:Dt;. tVVX^^fiZH^XfVVX 

izx o ^xmaatth <r t x->vvx v-f %n £ «r 
i^ci/-" r%mzM®i'i<?)x\ i^xv^rom 

■himilLt&ttz^ >vvxv— wajji-fcteti x o 
mmtizktfix-^i. z<ntz#>. rttvxv-wvv 
xftii zm*m o -fflztko z k . *<mmm 
xmiizMxztitzKcrmkz-mz&^zktfX'Z 

t\ jfitsme ix \^v-vw>vxmwmmz&K 

X . P-lfftco&ik&fgJIfc EMW 4 £ k j&WC* 0 

[0008] wm2wm^— f nammt. >vvx 

&wxm&k . u-mmtzx 9«taiS*ifc;w 

mk&mix*nmmzmtx>v\sxmzttiEt& k* 
izmzmzmmnm L^wi%mz$3tt&wiz.*& 

k. WEZtv&WXl'~ fililJji-&£olzU-V% 

w&*®wthv-<rwmw.k. n t vxv-*rxwM 

[0009] ZOii. 0 IE. fVVX^mzii^X'VVX 

m& kWVX \Z-9f&t<rmXkW& Ltsmrr-? 

mzz. wwrnesasth z kx^vux^-^m^i 
»jxu mE^zn^xu-^m^^xm^tL 

k jh8 l -c * tmstozft i x wxft i-r 
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-9®mxc Ltzmz „ wx e-? as* ^-st-t 4 

lo$mt 4£k#T#4. ZCOtzib, WXV-W 
JVUXV-?&ttimM*)--&z&oz\k1)<X'Z. Z 

<mmMjmKizmxzix£K<7>mt:-%£Koz. 
ktfx%h. mzimtftkz&wxv—rmzgmk 

#4. £fz. >VVXV-¥W)VX&1)ZW8MWth 

?)x\ im^Lx^&is-vwvuxwmwizitK 

X , 3IW>««l?flrfHBfc EHW4 - k *«WC* 0 

[ooio] rnm3m^v-^mmw,i. >vvx 

£«H£-f£W-1f1fcaS3§k. ^/pxilAnSr^LTA- 
LjWEMlT^-^tJBV^ ' WX«*XK? 4 - k T/t 

»fc i o w—f coai* 

^^SffikifcSS LT *wlt*fc:« IX *ti 
? tKWVlX&j) P n ffftj} Ztl&JVl>xmA n + A A 
n£#*yt^r-7>£^-tS«iE#8k, *IjE$ 

■t&u—fmmimk. wxu—rxmaxmzwm 
x-tzmkiffiz-x^z. 

[ooii] z<nx at, wxfMrmzh^X'Wx 

«sa n tT^^as* p n zwfethwmnm. 

tjov^TP— mm&izx lomfeztiti'vuxu-^n 

m&>wAmm» h m stvfiMmtm ix z 
<m&£.mix%ti?tiW)vx$!j}P ntf&jiztiz, 

JVVX®A n + A A n $r^T^r-^$r^SlL, 

u-y^fflmwiz&^xmjEZtitzJwxu-vziiij} 
thkoizv-vmimmwtznx'. wxv~v 

>vvx&-n*mm o -mz&n k vx-z . *<m% 
mia^£m.zixtzK<?mkt:-'%.tz&'oz\ k&x° 

co-e, mti$mix^h]s-*f<?>'wxmm®fflizitK 

[0012] rnmAwmv— nuxmmt. >wx 

xv-fntfitvim-ii'-miimb* >wx®An 
**M£LXfwxm p n zmfcf&mmvmfe^®. 

$il3tAV^^-1fcoe-^fi?:A^X^a5*^£H^ 




S*ifcR5£tf fc OML I X **>8*W6 1 X ttiftlW 
frXOittl P ntf)X>1)Z1Xh>VVXl&A n + AAn ££tf> 

gfifc. svi'Ai'-yxmnxmzKlinx-t&^&tt: 

[ 0 0 1 3 ] 0 fc. >WX»£*fcfeVvt>W;* 

ha n £ "BEi/c;'«/k*as:& p n ^si^-rs^fficoig 

^CDAVPXJtl^ P n #Htfj Sfl^'W'XHA n+AAn 

*m>xmirr-7)v* j m-tz> brnzw^mwrn 

jvvx &-mz~ri x a awr a ; fc &x-z 
1 o -gfcftoc fc . *oi£SMtiinx2K£ jm 

Xfcfc 1/ ^^-^riDX* { H3i-C# * . * fc , ' NV^ 

u-ifwwxmmmizitKx . ^--fftoiiic&fi 

- fc #WC* 9fflflJ^**Kfcrtl±;& 

■tirSd fc 

[0014] |f^5ieilc7)W-9 i jDlSB(±. >w* 

f fctiiSsfc J: 0 *g£3 ivfvwx U—fcomij Zmvx 
«Hrt»» <b tli^ S ftfcRSgfll fc it© LT 16 fc 

r^;^«mS**l|jEt41ijE#Rfc, «E3*ifcW 

xu— 9 1 aj^-rs i o izv-vftmmwtz v- 
jfwmm.t. ^jixu-^xmaxmz^m-t^ 

&bZffii.X^&. 

[0015] .IcT) X 0 fc. ^V^fi^-gS^tiUT^V^ 

iE¥stc*3 v ">t i^ -if«aj»ic J: o ms. § *tfc; wx u 
— f wan *jwxmmfr t> ttj^i i&tvkwtsmt hm 
Lx*<7te%tz&ix>vvxife§m:m.L. i^-mw 

«^fcfcvvctt£S*ifc/ «fc o 

M:LfcBffc. f aj**-3e(rr4 J: a«« 

4. -rofctf). wvxv— fcnrnvxte 

«fcjnxsfifc^^R*-Sfc«oi fc 6 . * 
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mmix^&]s-it ! cD'WZmmMi l z)£'<x. v- 
-fitemkzzmz ®mtz z b -mmxh <o mmm 
z*mi,zfo±2-£& z fc tfx'% h . 
[ooi6] mmewsL^— fmrnrnt. >wx 

xv-?&ttimthv-vw!&b. jwxm^m 
zbxs wx \z-?&in z~*r$£? z>>i>ix%i 

^SSfc. U-if«!ttiSfcJ: m^tit^VVXV-^ 
V-?&$JVUXftft&ipt>lU1}Z1it:8£mb}mi 

x*cDm%£fcixJv\sxm$mzniEth bmzt&& 
mmmm^Wi^.w.z^m-hWE^b. mi 
ztdzwvxv-^zfttthxoizv-ifmaiszu 
m&v-jfwmmb. *ivxv-vximm\izK 
m.'th^&bzmz.x^h. 

[0017] Z<7)X 0 fc. jvvxm$mz&^xjvi,x 
%$m: 1 gg$'hc\bX'n)VX\z-?#J)Z«mL. fit 
jE#Sfcfev^P-^ajSfcJ: OM^^t/Wl/ 

-ir<ot-^f[*^^is^»*»4>as*5<ifci!befi[i: 
itKLT-e^fe^fc^tTAvux^ffi^aiE-rs fc* 
fcift£«^«EarawLv«s«fcssiL, i"-ymw 
mmzn^xmEztitzsvixv—fZttiii-hXoiz 

v-*f%mismmh<7>x\ jwxv-wv-?®. 
tmticuzwz, wxv—7&j}Z-mz-?h x dm 

o-£fc«oi fc #-e# . -e^* 

mtnimfclztoi.ZtitzKcri&VtZ-'&z&^z bffx- 

^/^i/- ywwxwi *wmm-?h<r>x\ 
wm&Lx\^v-v<r>Jvvxwmm\z&Kx. u 
-vmm&%m: mt* z. fc mmx-$> o njm 

$^±®fc[6j±$-fr-S» i fc *«-C'^ * . 

[ooi83 iww7i««i/-Hrjip3aitt, n«« 

5*fcli6fctivvc. ^^^flHMWi, ^^^(i^fc 
mix. wvxm&iibwxyz—rifeSiZfttthn 

X\ mm. 5 lZ&\rCWWAmk%frbtWAft1M 
^fc^JS t T >VVX ffi A ^-Sfcftt> $ ^ IZ/WX tf- 

^jg^fflv^ifc-ciOiEii^aiix^t'ts. 

?&tt-mzm>%t>i<z)vvxim$*m^z\bx 

mmizx o jEn^iax*5T# s . 

[0019] w*Ji8e««u— rjnxsa^)$ijffli*a 

(i. JWxis-fniliDZWfct&imb. 

^fc > ^ aj^m^OW^S:i^ LfeSHif— r/Hc J: 

Sj^fc. fiOffi^lri^ttfcitiRLT^^ 
ife*fcf5tTAV^jit:ffluE-ri,ffiuBiSfc. ffiuESft 
^^;PXlx-ifTlSJnX!B)fcyd)DX-tl.j§Sfc lr#^. 




[0020] Z<?)i olZ, JVUZls~V0>lll1}im£1- 

Ltz^m^r-^MZX wvzjmvstti Z b 

mtitzmz. wxmzttiE-t&zbX'. jvvxv- 
-0^4 u— f <r>)^vxwmn\zycr^x , i^-if^ii 

k. ^^Wfi^fc^VWe-^ft^lJMRfelBetfc 

-^tU^^^1-4iiiSk. nivxv-'fW-tm 
mm k it® LT * WlSSfciS WWTJ&WEXh 
k JlEESW)*? L v «ffifc»t41# Ei 

ask***, w&mvvvxv^vnz-vwm 

[0022] Z<7)i 0 fc» WVXV-lfWVVXV-? 
thZb X'JVIX t?-? {frb $r^-T4 j&gk „ >WX 

u-?nt°-7mzi£femtmLxzcr>i&%mtx 
wxmzwE'tz b&iz&mm$m£&mi^&£. 

miz^n-t&HjEi&Ub. MJEZiifz>Vl>xu~fX'& 

MJLMz^HL~rhm*b wEtmwvxv 
—f<7)v-?mff%.<\:Ltz\%i l z. wxmtWE-tt z 
bx\ >vvx\z-?Rx*-mz'th£o$mth<r) 
x\ > vvx i/-fw vvx v-t&j}* tmismn t . 
&nmzrt)vx\z-?titf}Z- , mzLx&&b tr^- 

zmmmthnx*. mMftMLx^hv—wwx 
wmwizitKx % \s~ f %<nm&?m* m&th z 
b immx-fo vx.*)u*mffflmt:i>M{zm±£itt z 

[0023] mtm i oimni'-vtKJMm.nmm)} 

4^ffic7)i5©iSk . i^iSIl: J: o -CfftfcLfcSSI 
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XZtl?1XWV\sXlti1lPnWliij}Ztll'VUXmA n 
+ AAn£*ftT^T-7/W£^-f4*§lBSgk. 

fc, ^/^gS^GE-rSikT. 
J£fcrf 4 J: o $Wt4 - k k 1 4 . 
[0024] Z<7)X o fc, y^XigA n t^LXiVV 

x&jj p n im&tiwmmmmb . msmiz 

Xr>xm.LizmkT-7friR^XWVXV--¥\jtf] 

ixzn&mzmtx *ti*M>Jt*xibii p n*i{±}^ 

Ztl&>Vl'XffiAn + A A n &$#>TS$It— T'A'fcX 

5Si-4«iEiiSk, *E$*ifc> u—rxmom 
UHtifissfoitimz. >wxm*ffiEtz>zbx\ w 

x]s—V# l j}Z-%.i t z-th£o®Wth<7)X\ n)vx\s 

-wvixftummzftui i . %mmzsv\sxftjj 

tz. rt)Vxv-^<nrt)Vx\bJ)ZW$gmt&?>X\ m 

mm tx v >4 u-vco'wxmmmizitKx . v- 
vmmzmz ®m& z b mmx-h o x*n* 

[0025] 1 1 smnu-^i^Mmmm 
mt. >vuxmAni*r&ixJv\sXiiii}Pnt:mfet 
zmmomzMnb. m&mizxixtt&itzim 
T-rjvzm^x'vvxv-? mm ^etiwmb . 
wxis-^nv-fmimfembttMixzmmz 
i5 tx -en-e twwxmjj p n j&^ai* $ti4^;px(i 

An + AAn $r^T^T-^Sr^S-T4 fc&fctt 
€**«E»ralftv^»je«fc«JW-&«Ei«lk, M 
jES^</^U^Ttttni»KJ*ttoI^4afik S 

^V^il5rffljE-r4^kT\ ^VWt-^ffl**- 

mz-ri x o mm 4 i k ^#st k -r 4 . 

[0026] e ^VWXlfiSAn^nT^LT^VW 

^ffl*Pn«r»&t*|D»Hi<0RjeiBk. 

$r^1-43SSk. >VVXV-*fW-<?mWLimb 

imixz<r>&mzmixzti?ixMv\sxi}ij)P n*< 

tB^J $ix4 'WoMlA n + A A n Sr^ftT^x 
$r^M-f4 k*fciSS**«Ea<0*rLv«sefifc:3Qe 

^Jnx-f-4iiSk^-i-^. fflJE3am(i> vi-x v~^f<n tr 
-^ffi^bU^. AV^fS^ffijE-r4C:kT\ n 
)Vx\z-? m^-'&Z'tl X 0 MWtlox-. wvx 
I,— fwVVXV-t&JiZtmizftlill. JWBWto't 

juxv-?inj}i-mzix&%b isX^-tcimm 
#^ti4. 4^!. jvua]s— fcvwxftjjzmmw 
•th<r)x\ mimiLx^hv-^wjixwmmz 




a. 

[0027] 1 2Rtt^)U— W0li«OM«fr 

m—7Mz£ *) /v\s*m$mz$®zt& z t xwvx 
juirissi:***, m.fflmi'wxi'-wstf} 

[0028] Z(DX o JWxHHtk'WxtitfifHt 

<n>M&*WL%.LtzmkT-7Mzz. vwxmm®. 

xv~ rnftttmmtimixtnmiizj&ixrt 

-^xm^mz'^nsfvimt WBEMmt 
>wx v-wftjiimitititifiz. rwxt&tmn 

JEtZZtX*. WVXV— flliJjZ-fetz-riXoffl® 
-$h<r>x\ nivx v— f wvux&jizmmzftiii u 

mmzwxuMz-mzixte&b ix^-^m 
mmz><nx\ w^mLx^v-^fcnnjvxmim 

too29] wem i 3 msatmm 
m±. wvxitftm&va&t, z t x-wxt-i aj^j 
*-5smhmit, jv\sx\s-*fw-?m$m%mt 

\,zw&.mffittkm Lv^ffifcsss-tiMiEifte 
t. n&ztifz'vix]/-^xmujmt l z?$uT-~thm 
ut mmitwzv— fw-rmmfc 
tfcBstc, Jvuxm^mzniEt&ztX'. 

[00 3 0] £tf)J:3te, 'WXfcfttfMWfiiJ: 

^5-ri»ffl]BSgk. if is tity wx v-vx-mux 
b x\ >vvx fc- ? fflfl J: -5 $Wf £> tf> 

t\ ; nvux l/-- r cr,/ wx muzma l , 

twemnthnx*. wmmLx^h \,-*f<r»vvx 
wmmz\t*.x. is— rxvm&ft&immttz. 
ktwmx'b vx^mmmzxmizfotzithz 
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[003 1 3 

I'-mAizmrswzwftth. 

[ o o 3 2 ] m i Ji£ nmnts i oUttoJHBfcfctt 

z<mm<r>mm<mm^'itvxm^t is-vmiwrn 

>wx im^fr > wzftji^Riv ^vxm-iws 
£$mt&miT-7frmmmmfim%mx± 
t<^titim<miE-m(riyu'-i-^-h^ix^ 
h. 

[0033] BlfcfcWt, Ut'VVZV— fSrtti^-t 
S l/-1f»fitt, 2ttW*W f\ 0 1 2^-HSttS 

&r>titf}*1&t+h>v\sxi&% vwxftft*) . 7it 

m^Lwvxftjityj-F^-yfmstmxmE 

*U-mW«KirC»4. ?liEfi^-7J:Jll^:S8TliiE 

Sr^t. 1 0(iVN";PXi|if|^2 0 1 S:^VPxaj^^3 
0 \\,Z$m~t%mirr-7')lX'h%. H4fctJV>T, a- 
)Vx^bJ Viz &j] <Dm&£^ LTV^So i^H*^ 

[0034] uui^i o lizm&zftfzm 1 nmwm 

cr>V- If SDZ^S^iftf^^ov . 12 1 CSrT 

J: d C 1 Stife^/^U—f 1 

0 l«/^Httl4 0 1 *U-1f»aj»5fc:J:oT* 

Pfflldi, v\VUX^6tJoV^T>'t;^i|i^^2 0 1 Sr 

T, AVPXi|iAni:y\VPX{iJ^PnW^$:«!l^Lr 
(Xf771) Mlf-^lOSffjWi (^T77 

2) . **J. ^WX««E«*<»Sg«Sr3i--^-Lfc^ 
(Xr>y7°3 ) lzWWZi&b'Vl>Zliijicr>ffl8 t £m& 

StT (^x>y7-4 ) Saif— r/H 0£t£IE-r£ (X 

[0035] ttz. ^m-f-yMZ^XiVVZ^n 

»*^ia»t*tT^^^aj*«4 o i $rai*-ri». 



{Ui^2 o i fc;*/i^H«uEJ§<fr2 o 2 £jng3g8-eUD 

3HT;frag<l2 0 3£lii7j'tS. ing{l2 0 3 SrA^i: 
LT l^-if#J®£H9 Ki -5 X U-^W/s 1 Wt/W 

[00363 W±tf)i d KioH*^»JIWcJ:Wf . '* 

;t/^ — »f ^ vvx twj £ KmiiZtkm L . %<rtkv-if 
m3s*#mLXi*ivx\5>ch z-mz-t&z. t x\ 
%KBm i ftt>tLiKto\j:ffmizti& . -r*>#£, ;* 

ZkX\ ^iVXV-^ffctt-^z-th 4 diSWf 6. 
>vvx \s-WVVX\£ftZWm y )-%.l l z 

mm i z t ittrnx-b mmm**mzfo±&iti 
[oo37]s^.mi (vmmn&mx'te. =f*»wx 

(f An kWVX&ll? nC0fflmffl%.LX$mT-7)l- 
1 0 t S^2^)||{fe^®T'(i^VUXjiAn Sr-sp 

«i/c wximj p n * Mg-t4*«i«iw»s*afe: i 
ot, miT-y^i o&ftti&&£oiizftj&Lx^ 
i, ?%b-h. m$i<n$mT-7Mzn lx . m2nm 
mcoBmx'imm%cr>%ik*? $5-04 ztuznm-ti 

)vx&j)Pn<mmm%.Lx%mT-7>vi o*m. 

■fhXo izffifcf h . Z<m.Wr-7)V 1 0 fcffi wt 

)\sxm£$8tt2>zkx'jwx\s-*fftji*~*mi. m 

ft;fj£ill>;N7kXflaA n+AAn SrStfVC ^$f— 7> 

/i/xi/- r ^ai73-rs 4 o tu— rang 1 ^sjp-ri. 

[0038] »iaVJU2<0M»«0WlBi , «i, ;* 
>V\,Xls-*ft:m&LXi>£\\ ZCDm^tZtL^co^ 

mh^itfx'%*. 

[0039] z.<n>wm%3<nmmm.m*>mm 

[0040] 05tt£<O*^<OS3<OSSjfc0>^fctSlt 
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&^6 fcfc wc^&t-7> 1 0 lei ^T^^^a- 
;Pxe-?f^3 0 2$M$ffl-r&,ri: (H2) , fc4tf 
u— F&Jfcfs 5 C4 u—fwvux\?-?iii 

e-?*^*: w~ r«ai»5tffas$^*/^e-^ 

lz£*)m£Ztltz'WX\s— fW-?m:WVXife$ 
6 frt> ttiTJ SWtaWgfEi: Itltt LT *<^6*fciB fO* 

fc^-C. ^T-7*;P#j£co7n-f-^-h{iia4fc 

[0 04 1 3 Z(0%3<nWfcm®X'\^ W« 

JSr-7'^ 1 0 k t^j^, &A<r)mL<7)Wffi.XU>VVx 
m A n LT>*/k* K- ^ ttS^J P n ZmM-f&WS 

mwcv&mzz.nx . miT-7)n owmtix 
oizmmtxm. 

[oo423 *^.^i w&2 mm<mmx'\i. 

)VX V— t-Sfc LT . K&VtZSl-lZtiUTl- 

rtmtzmMZti&tf* m3X.vm4cr>mifo<mmx' 
■rs 4 a 7>f - HA'. y ?mmtz -r i: t^-^^dx^ 

[00433 £^#9il5<7)£;&fc<^HS£l26H29 
[00443 H6J4dc7)^HB^II 5^Hife^^fc{t 

wmmiztew&Jvi'xm^commzK'tmf&m. msn 
z<rmw)W&<mmw)vx%i$k v~ vft-nvim 

^fvxm^^^v^xm^m^Rwvix^-^m^ 
izm&th ^^-7)v<rm&Mmmmttmx-k 

[00453 06t:fcV>-C. 1 1 {41^-1f&i§3§tf>tfJ7J 

Vbtothwzmt. 1 3\#fe$l,tz>vvx#j)ky 

v^T. avut.^1 lco^Sr^L. \ A\tnjvxWfe 
G2 o i kv^7xtr-7it^-3 o 2^^vuxtHijm^ 

3 0 1 fc3QJW6S»7 l -7>T*S. 08lCi3V^T. 




x#*b (otth . zni&wffimm i <mwmm.t mm 

[0046] VXk.<?>X o \<zm&ZixtzV-^t\n3kWF> 

mmz^xmwth. m6iz*-?xoiz. u— f%m 

SS 1 frhftftZtltWVXV— f 1 0 1 WWXiMjB 

4 o i z v— f ftasn 5 tzx -oxmta i . rmnz 
mzu-^tiiDtimi. &3mmzmix>wxi< 

<$i i fc*svvcw*iB»*2 o imf-^vx^-^ 

hfctt •> T , > VkXB A n t ; ^XttS^I P n <9BI$ SrSS 
51 L/C (^f771)tif-7yH4S;MtS (A 

MMfelX (Xf774 ) SaHTr-T^iflSE** U 
T>y75) . 3^T-7>fcJ:->T>W.XtttfJi& 

^30 lfciftfrt*. *fcp-*as*oa}*£«art- 
* -r^aiis 5izx ixm&zti&vuzinjjmBt: 
mmtttixwx#,jjm4 o i sa^r*-*. <wc*e 
tg^-i i fc x^x^vxm^m^b^uxta^miim 

LX>Vl>XimjEm^2 0 2 SrHi^S . w&wxm 
#£2 0 1 k^;^SMiai^2 0 2 £ jDgS 1 2 XHU 
^LTJuEffl2 0 3 fcaWrfS. >t/fc*K-?S*3 0 
2&tfJldH&2 0 3 SrA^lfc LTP~f #J#P§§S9 fcj: 

[0047] vxtnx o izzcr)mfo(mmizt5^x tss 
\<mm)mmtnm<?M&*&&zitfx*%z>. % 
fc. &5<nmm%mx'\±, w*\s—fzm&^-y 

i^i^i^ft^PyXo^UciSai^M 

[0048] z<7)m&m6 (r&mmmzm 1 oai/ 
us. m9izm-3^xmwtz. 

[ 0 0 4 9 ] 0 1 OiiZ. COmfrfS 6 ^H^C^S^fe 

win & 5 (mwmm<m$&. vast, lt . w 

A^fr 1 1 \Z^X^i^iltV^VX^-y^3 0 2 
*«ffl-t*£t, toXX/U-^Hi^izX-oX^tlX 

lt^s. zcomifowmmiz&x^xte. wx 
]s-wmxv-?mt u-if«a5»5"ci«is*i 
^NVwxt-^ffi^jti^LT . wxe-^atfjtfii^ 

«SI9fca:4J:3fc«l»LTVi4. 'WXflHtfc 
;wx&ji%m±m8 b m&X\ S3Ht-77MM<07 
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14, m5<7)Hffic^.lti:lp?ST'$>S. 
[0 0 50] ^5c0Hifi^®T'(i:. >t**U- 

fcth^tx. vammn. t w *&oiaMw>trafc 
wazti&tf* &60>mmmmx'ii. jtuswcfcs*^ 

[ 0 0 5 1 ] #HSft^0®tci5V^T. a-7 5 v 
[0052] 

mzxtat. ^ixm^miizti^x^vixmiHtt^i 
x&jjm$nm&mfcUz$m^-7Mz£ yywx 

«*3SE^4£fcTvW*W-<yatfj£*J1EU «IE¥ 

z<mmz&ix>vixmm. v-vwmm.iz 

H^XmiEZtltzJVl'XU—VZliijlt&XolZU—f 
tfx%h. z<r>tz*b. jvvx^-^fcojvvx^-)]^^ 

xu-wv]sxftj]mmnmz>nx\ mmmi 
x^& v— f cowxmjmmzitKx , u~r%&m 
3&mz dots £ k *^xtg-c*& *) mmwrnixmiz 
toi.z-t&zt&X'Zz. 

[0053] z0mffM$&2Bxi0i'-wajma. 

izxtiif, /wxfHtmzin ^x > vvxmfe^b wvx 

v-rm^ofmmzuzm&T-T'Mzx wix 
m$8zt&zbX'wxv—?iiiJiz*r£i. ttiE* 
mzti^x ^—fmm^z x m&ztitzjvvxis— r 

Lx*<r>&mzfcixK)vxmm.irh t mzm.m 

VXW&Zivkrtivxv— f^tH^-th X o \zv— m 

mn&MW'thnx'. >wx u— tf ^ b- 9 mmt l 
mztuxz titzfwmm-feiz&'oz: t & . # 

;^l^-ifW^xaj^?riSg^JPi-SW. 
LX^hV— fWtVXWmWlzUcKX . V-^fftV) 




[0054] z<r)mnm*mMmcDis-i?tuj:m. 
as* $^a«« it® lt **>ts*fcy6 

-eiimwW^tB^ P n#ijj;fi$ft.& A'/l^lf A n + 

[0055] zcr)mmmm4tm^—fmxmw. 
ft&LKm&^-7)v*m^xtvvx\z-?\5tf}*ym 

a a miw-4£ tap?**. 

41ttX3&^S"CS6. 4fc, ^Xl/- f<r»VVX$ti) 

*w&mwth<r)x\ mmm.Lx^h)s-*fwvx 
4. 

[00 563 z<7>% l W?>niRm5im<r>\s- J finJMW 
izitM^ y W-XflMrtWUs v vc AVi^aHHteSKt 
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JVUXU— f {B^l £-5££^> i a f&Wf 4 £ i: #T'§ 
4. £tf)7t#>, AVl^Xk— ftfVWXlMjfcftwilO- 
k WX'Z . ^-^»«JlIlSRfcJai$ii^ 
fttfHBtffc-Jgfcfito ZkifXth. Ztz. >WX V- 

v— f<nn)\>xwmmz&Kx . v- j f%vm$& 
m mm i z t mmx-b k> f iimmz *mizfi±.z 

[0057] zt>ffli<rm$&6tmn\s-vm3m 
izxtin. 'v\,xm&mz]s^x'wxm$m$8e.-t 
&zt x-svux mil i , rnmmza\ ^x 
u-vftftmiz* o mm, zti& wx u-w t-rm 

mz&txwxm^mffiE'tz tmzi&%.mzniE 
«o*rtv««tcS3iL. fnmmmzio^xm 

nfvxK-tft-hi- ^z-thi-omm-rhzt^ 
m*n o -mz&oz t tfx-% . tmzmMiMmz 

MTZtUzK<?>&tf.Z-felztiL^Z k h « mzit 

K)imzi$^x£}--%toxtf?mxz&. ttz, >wx 

V— WVVXftj}t:W8fflWtZ>nX\ mtmMLX 

\m u-y wwxwmwtzitKx , is-vmm. 

[0058] mm7 -ctt. 'vuxmsmt. wxm 
^x\& wxmfe^fr hwvx aj jim^iz^m lxjvu 

b?i<0 sEW%m.tfX* 4 . 4 . ff#JS 6 fcfcv 

[0059] ; <o^B8<olt*3S8i2«<DP— mriSt 
Tgmrr-yMzX. *)>VVZM£$5£th Z k X'WXV 

-■fihjiz-imi-h&nk. 'wx]s—f<7)injjm%. 
mkmtLx^<m^z^tx^)vxmwE-thWL 
mmk. niEZtvfrwxu-vxm^mzxticzr 

l», AV^^$rffiiE-tS^kT\ ^t/I^xu-nfffi 
TJSr-St-rSi omUf h<7)X\ n)VXV—f<F»VV 

x&jiztmizmbL. &mmz'visx&j} z-^z l 
xm&kLxm-%Kmwikt>tih. tti. >wxv 
-*f<7)'v\sxftj}t:w.tmim-h<?>x\ mtmatx^ 
&u-wvuxwmmzitKx. v-vftmmt: 
%mi mmt h z k twrnxb o ^t^mmstm^iz 




[00601 C<0JMBoM*a9E«OU-mi3MI 

$m-t&mmnb> «ms*ifc> v-^xmxa. 

X\ >VVX\:-9 fctt~H.I,z-?h X o VW~tZ>OX\ 

jv\/xu— f<r)>vvx\z-9\&±ztmtiz®&L. jun 

mzJ VVX f - ? tfWj £-}gfc LX&gk £: LT%-&5\ 

mmmix^&u—rwwxm 

[006 1] ZtomPM&A 1 0 f mim 

w.<mm)mzi.tUif. wxmA n z*mLx>wx 

fti'WXllA n + A A n **tf>"tS»lT-:/7l'£3K 
-}Sfcl/ClS*fc LX^%Kmktmt>ti&. ifc, 

p-ifw^aj^SifflBWiirr 4<ot. iSM^ 

[00623 i<0»BBOll*« 1 1 EttOU—mDK 

a* p n mm? hwm<r>mss®&k . msmnizx 

->Xft!$. LtzW&7—7)V*m\ rt>*)VX tf- 9 till £ 

«i/c *^e*fcfc w*ai* p n #aj 

^SiX&^VkXifilA n + A A n Zl&frX^&rr--? )V* 

lExth b^zmfemmmvmL^w&.mz'm-t 

X f - ? ffi* fc-Sgtcf* i 3 W«N-4 <7)T\ > VVX V 
-*f<7»VVX f - 9 ai^J * WWfclWB U , XJHMc w 
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4m\ 31IB»LTV^4I/-1f^V^aE»IW«{dk 

. ^-ifft^a&sifi* maw 4 z t m&&> 

[00633 zvmmmm. 1 2fef^~»f jnig 
a^newmfci war , 'wxm^mzgmth zbx- 

mtzttKrtiwmbteit** ttiBmifwxis-? 
nftjumit ifzmiz , Mvux^^iSrttiE-r & c t 

you^u— fMwx&jjztimizmiL. mmtzj* 
frxftjjz-mzLx&zkt Lx^-^fmrnmhti 
•s. ztz. j vvx vi x tax* w&nwrh <n 
x\ w@m tx^t v-w vixmmmizit^ 
x. u-?mm&mz®m-r&zttf*imx'h<o 

[00643 z&tmfimxm 1 3imw-*ftuiM 
wmmnm^zxtaf, 'vuxmitmzsatt&zbx 

>VVXV-'7$! l +l*^-thimt. rtJVXV-JfW 

-tmmizmtimixzmmz&tx'wxm 

M-tmmgmt. mE^fLtz^ivxv-^rxmsiM 
izftKLthw&t***. tti&mwvvxv-w 
v-tm^titzmz. 'wx^mmE-fh z t 
x\ Avpxtr-^tii^sr-^t-rs x o®m^h<nx\ 
> vux u--fcr>j vvx t- 9 zmmzmfcL. %m 
mzJv\,x\z-9txj}Z-mzLxtmb ixm-%K 

mmthnx-. %M3mix^zi<-f<wvixwB 
mmizit^x . u-wtnm&mzmmi-i zbtf 
*imx$> o x*)\s*mmimz*mzft±z zb& 
•est. 

[@i3 z<mmmi<nmmim^-^mmm. 
i m 2 3 z nminm 1 xixm 2 o&mniimwwA 

[03 3 ::^BJom l avW2 ^lito»JBW<^ 

[H4 3 1 2 <7m&cr>M®c?m®T 

[053d 3 (nmKmmnv-v mmm. 
<nmmmxhh. 

[06 3 ^ <r>wmm 5 ommnj&m^—fMJgim 
(nmmmx-hh. 

[073- cmwM 5 v/muMMM vuxm^om 

fi£0t'$>So 

[08 3 i<0|«B<OSI5&V»6<0|Qfi^S8<DA;^ 
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[09] zcvmnft 5 6 <r>mfc<mm<?mwr 

1 v-^fftm 

2 ^-7 57- 

3 %%WX 



4 Scdnxfes^ 

6,ii >vvxm$ 

7, 13 ffiilE^ 

8. 12 tm& 

10 1, 1 0 2. 103 JVVXV— f 

201, 202, 203 >*)VXm§& 

301 

3 02 

4 0 1 ;vuA&J)m 

402 ^Vl/Xt-?® 
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102 
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4 ttfcxttff 
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302 i<kx\*— ym+ 
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